INTRODUCTION
nonagricultural uses. In general, the market place allocates land to the highest bidder, and In general, people are aware of the rapid nonagricultural users tend to outbid agriculturists growth of urban areas, the spread of suburban for use of the land. The present research developments, urban sprawl, strip developevaluates the relationship of certain economic ments, and extensive highway systems, but they factors to the loss of prime farmland in order to are seldom aware of the extent to which prime determine to what extent prime farmland has agricultural land has been, and is being, diverted been lost in the recent past, and to make proto these and other nonagricultural uses. By definjections of what might be expected in the near ition, prime agricultural land is land of the highfuture. est quality for food and fiber production. In this article, the terms prime land, prime farmland, and prime agricultural land are used interchange-RELATED LITERATURE REVIEW ably.
Preservation of prime agricultural land is a Muth hypothesized in 1961 that urbanization controversial subject because, historically, this and agriculture competed for use of land in a von nation has been concerned with agricultural surThunen-like landscape. This theory continues to pluses more frequently than with scarcities.
be the most appropriate for explaining loss of However, this situation is likely to change as agricultural land to nonagricultural uses. The difworld population increases. Not only will the ficulty in testing this theoretical model rests upon demand for food and fiber increase, but society the lack of appropriate data-specifically for will continue to demand more land for urban exnon-land costs, changes in technology, and the pansion and related activities such as highways, respective price gradients to reflect the equivaairports, parks, and industrial sites. These comlent of commuting and transportation costs. peting demands lead to a diminishing agricultural Numerous articles expressing concern over land base. In this respect, rarely can agriculture loss of prime agricultural lands were published in compete dollar-wise with nonagricultural land the 1970s. At the end of October, 1977, 40 reuses. search projects relating to land use planning, From 1960 to 1970, about 13.5 million acres of competition for land, and loss of agricultural rural land in the United States were urbanized, lands, were reported by the Cooperative Reand on a nationwide average, about 0.139 acre of search Information Service (CRIS). Also, in land was urbanized for each person added to the 1980, the National Agricultural Lands Study population (USDA, pp. 7, 8) .
Interim Report presented 1977 estimates of prime land acreages in the various states. Most researchers recognize that there is no THE PROBLEM immediate danger that the United States is running out of farmland. The main concern about Conversion of agricultural land to nonagriculconversion of farmland to other uses comes not tural uses is probably more intense in the Sunbelt from immediate food shortages, but from the than in other regions of the United States beknowledge that prime farmland is in limited supcause of migration of people and industries to the ply, contributes to lower costs of production, and South. This shift in population may be explained is worthy of preservation to meet rising national by the attraction of warmer climates and emand worldwide food and fiber needs. ployment opportunities associated with the reOnly a few studies have focused upon the exgion's complex of petroleum, chemical, and mintent of conversion of agricultural lands to nonageral industries. To accommodate the natural ricultural uses in specific regions. Dill and Otte population growth of the region and the influx of reported that about .22 of an acre of land was people and industries from other areas, more and converted to urban use for each person added to more agricultural land is being converted to the population in the northeastern part of the United States from 1950 States from to 1970 . Furtherin urban place adjusted median family income more, they found that 85 percent of the rural land were used as proxies for the demand for urban being urbanized went to residential use, and alservices. It was hypothesized that both of these most 80 percent of that land was of SCS land variables would have a positive effect on the decapability Classes I-III (prime land). They also mand for prime agricultural land for urban use, indicated that in the western part of the United with the change in urban population explaining States, more than 74 percent of the land now most of the alterations. urbanized was formerly cropland: more than 71
Change in adjusted average price per acre of percent of the urbanized land went to residential farmland was used as a proxy for the demand for use (1970, p. 5) . Additionally, Otte found that farm products. It was hypothesized that this from 1960 to 1970, about one-third of an acre was variable would have an inverse effect on the deurbanized per capita increase in population in mand for prime land for urban use. SMSAs across the United States (p. 8).
The criteria used to discriminate in the selecIn Iowa the average land occupation coeffition of independent variables were: (1) to retain cients for 1960 and 1970 were .25 and .28, respec- those variables that resulted in the highest level tively (Gibson and Timmons, . The of significance for the estimated coefficients; (2) marginal land occupation coefficient was .40.
if no difference in coefficient significance The study did not specify the quality of lands existed, keep those variables that resulted in the converted to urban use, but noted that Iowa has a highest R 2 for the model; and (3) observe the large absolute amount of highly productive soils.
signs of the coefficients. Aggregate census data for Louisiana urban population, urban family income, and prices per THEORETICAL CONCEPTS AND acre of farmland were used in the regression METHODOLOGY analysis. The findings, because of the many agriindustry-based communities in the Mississippi The demand for prime agricultural land for River Delta, are believed to be generally appliurban use and an analysis of factors influencing cable throughout the Delta region of the Sunbelt. the conversion process were determined through Of the 115 municipalities included in this study the use of the ordinary least squares regression area with populations of 2,500 or more, 22 were technique. The regression model used in this omitted from the analysis because of specific lostudy was a modified version of the theoretical cations in nonagricultural areas, or because of model suggested by Muth. The Muth model lack of corresponding data on population growth postulates a market for commodities at some and urban expansion for the census periods 1960 postulates a market for commodities at some and 1970 (U.S. Department of Commerce). Acfixed point in space, around which land of and 1970 (U.S. Department of Commerce). Acfixed point in space, around which land of cordingly, 93 urban places entered into the analhomogeneous physical characteristics extends to cordingly, 93 urban places entered into the analan infinite distance. Firms of two competitive inysis of population growth and urban expansion. dustries (urbanization and agriculture) vie for the land, and their respective areas of location vary MODELS AND RESULTS with changes in the conditions of demand and i i Using ordinary least squares regression, the supply for commodities of the two competing inbasic statistical models selected were dustries. basic statistical models selected were dustries.
Muth suggested that his theoretical model of (1) Y = a + b + bX + bX + changes in urban land area could be tested by use () Y = a + b 1 X of regression analysis. The regression would be a linear, would involve the relative changes in where urban land area, in demand for competing products, in non-land costs, in technology, and those Y = change in urban place growth (prime land relative changes in the two price gradients for loss) in acres, 1960-70, transportation costs. However, time-series data X 1 = change in urban place population, 1960-for most of these variables were not available; 70, hence, the empirical model tested in this study X 2 = change in urban place adjusted median consisted of the change in urban land area as a family income, 1960-70, function of the changes in aggregate demand for X 3 = change in adjusted average price per acre products of the two competing industriesof farmland, 1960-70, agriculture and urbanization-taking into acu = random error term, about which the usual count: (1) growth in population, (2) family inassumptions are made (Kelejian and comes, and (3) price per acre of farmland. To
Oates, pp. 27-41). adjust for inflationary price increases, both median family income and average price of farmland A correlation matrix was used to determine the were deflated by the consumer price index for all direction and degree of correlation among the initems, 1967 = 100. dependent variables (Table 1 ). The matrix indiChange in urban place population and change cated no significant relationship between any of Louisiana, 1960 Louisiana, -1970 urban place growth was explained by the three independent variables included in the model. The coefficient of determination (R indicated come (X 2 ), and change in parish (county) adthat more than 72 percent of the variation in justed average price per acre of farmland (X 3 ) is growth of urban areas was explained by populapresented in Table 2 .
tion growth alone. The coefficient of X 1 was The coefficient for change in urban place popuhighly significant as indicated by the t-statistic of lation (X 1 ) was the only significant explanatory 5.47 (Table 2 ) variable in the model. The coefficients for change Additional regression analyses were perin urban place adjusted median family income formed on the theory that family income levels (X 2 ) were of the expected sign, but were not sigand land prices would play a more dominant role nificant at a probability level of 90 percent or in the rate of conversion of prime land to nonagmore. The lack of significance for X 2 (median ricultural uses in metropolitan regions than in family income) was unexpected, but can possibly rural regions. Accordingly, the 93 urban places be attributed to rather routine or traditional dewere sorted, and Model 1 was rerun for Standard mands for living space by most of the urban Metropolitan Statistical Areas (SMSAs) and population. The lack of significance for X 3 (price non-SMSAs. Correlation matrices indicated no of farmland) was somewhat unexpected. This problems with correlation among the indepenmay be explained by the fact that the model indent variables in either group (Table 3) . Only the cluded the average price of farmland heavily change in urban place population (X) was sigweighted with rural land, and not solely the price nificant in explaining the variation in the change of farmland in the immediate metropolitan areas, in urban area growth (Y) in both SMSA and (which would have been much higher).
non-SMSA groups (Table 4 ). Regressions were Model 1 had a coefficient of multiple determialso run for urban places with populations of nation (R 2 ) of .74. This indicated that approxi-2,500 and 15,000, and for urban places of more than 15,000. Because there was no significant difference between the two groups, one "overall" means that for each person added to the urban population in the decade of the 60s, an additional half acre of prime land was converted to urban use in this region of the Sunbelt (Table 5) . Moreover, the urban land use coefficient was .21
siana's prime farmland will be converted to in 1960 and .25 in 1970, indicating that houseurban and prices for the principal crops produced in A similar analysis was performed with the this region (soybeans, cotton, rice, and sugar group divided into 19 large and 74 small urban cane), continue over the 30-year period and givplaces, as well as into 27 rapidly growing SMSAs ing due consideration to the geographic distribuand 66 more rural oriented non-SMSAs. Results tion of the population among these respective indicated that small urban centers and noncrop producing regions, a corresponding average SMSA communities tended to have higher urban annual loss of an additional $5.6 million in farm land occupation coefficients than did the SMSA production is indicated [($168,170 ,640 -400,000) and larger communities (Table 5) ; however, the x 13,333 = $5,605,548]. Tracking this $5.6 million differences were not statistically significant.
incremental loss through each of the 30 years, 1970-2000, leads to a compounded loss of about $2.6 billion in farm returns. In the last year alone PROJECTED URBAN AREA GROWTH AND the agricultural loss from 400,000 acres would be PRIME LAND LOSS an estimated $168 million ( Table 7) . The accuracy of these projections depends on Because this study determined that increasing the accuracy of the population projections, ururban population is the most siginficant factor in banization estimates, and assumed price and explaining urban area expansion among the variables tested, Model 2 was used to project loss of prime land to urbanization in Louisiana for ten- 1980 , 147,321 acres from 1980 to 1990 , and Louisiana, 1924 -1981 yield data. Moreover, the estimating equation change in urban population was statistically sigmay change over time, and future institutional nificant, explaining 72 percent of the variation in constraints may also influence land conversion expansion of urban areas onto prime land. There rates.
were no statistically significant differences in the effects of increasing population upon urban expansion by differing community size groups, nor SUMMARY by SMSA and non-SMSA groups.
The objectives of this study were: (1) to assess A pooled 1960-70 cross-sectional analysis of the importance of factors believed to explain the 93 urban places revealed a marginal urban land conversion of prime agricultural land to nonagoccupation coefficient of .51 acres per capita, ricultural uses; (2) to identify prime agricultural compared to an average urban land occupation lands, locate them geographically, and determine coefficient of .21 acres per capita in 1960, and .25 acres in 1970 . at what rate they were being converted to nonagacres in ricultural uses; and (3) make projections of exIn total, Louisiana lost about 92,800 acres of pected losses of prime lands to the year 2000.
prime agricultural land in the 1960-70 period, an Three factors were hypothesized as being the average of 9,280 acres per year. The amount of major determinants of the rate of conversion of prime land that may be absorbed by urban exprime agricultural land to nonagricultural pansion during the 30-year period 1970-2000, uses-change in urban population, change in was estimated at 400,000 acres, or about 4 perurban median family income, and change in avcent of the prime agricultural land in Louisiana. erage price per acre of agricultural land. Multiple A loss of 400,000 acres of prime land translates to regression analysis indicated that only the an annual loss of about $168 million.
